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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 
February 19, 2007 has been entered. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 1, 8 are rejected under 35 U.S.C. 102(b) as being anticipated by WO 
01/17931 (using Braun et al 6,521 ,199 as unofficial English translation). 

WO '931 discloses a process for regenerating spent onium fluoride-HF adduct 
(note claim 1 and abstract or Braun '199, claim 1). 

A particular embodiment relates to regeneration for multi-step fluorination 
methods. For many multi-step fluorination methods, the conditions for the required 
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reaction medium are different. This is the case for the production of sulfuryl fluoride 
from sulfuryl chloride, for example. It has been found that the second fluorination step, 
that of converting the sulfuryl chlorofluoride to sulfuryl fluoride, proceeds satisfactorily 
only if the sulfuryl chlorofluoride starting compound is obtained from an adduct of onium 
fluoride and HF in which the ratio of amine to hydrogen fluoride does not exceed 1 :3.5. 
In contrast, the first step involving the fluorination of sulfuryl chloride to produce sulfuryl 
chlorofluoride is independent of the hydrogen fluoride content in the reaction medium. 

For the production of sulfuryl fluoride, spent adduct is regenerated in first reactor 
using a large excess of HF while the sulfuryl chloride present in the reactor is 
simultaneously fluorinated to produce sulfuryl chloride fluoride. In this regard, it is not 
necessary to convert all the sulfuryl chloride. After regeneration, the hydrogen is 
distilled off to bring the amine to HF ratio to the desired value of less than 1 :3.5. The 
reactor contents can either be further reacted to produce sulfuryl fluoride or transferred 
to another reactor to carry out the reaction (note paragraph bridging page 4-5 or Braun 
'199, column 3, lines 37-65). 

WO '931 clearly teaches that the sulfuryl chloride is converted first to sulfuryl 
chloride fluoride and then the sulfuryl chloride fluoride is converted to sulfuryl fluoride in 
a second step. 

WO '931 also discloses that the process can be carried out at a temperature 
range from -20 to 200°C (note claim 4 of WO '931 or claim 6 of Braun '199). The upper 
limit of 200°C is well within the claimed range of "at lest 150°C". 

The process of WO '199 anticipates the claimed process. 
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Claims 1, 8 are rejected under 35 U.S.C. 102(e) as being anticipated by Braun 

'199. 

Braun '1 99 discloses a process as discussed in the above rejection. 
The process of Braun '199 anticipates the claimed process. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Woole et al 
(3,687,626). 

Woole '626 discloses a process for the production of sulfuryl fluoride which 
comprises reacting a sulfuryl compound selected from the group consisting of sulfuryl 
fluoride, sulfuryl bromofluoride and sulfuryl chlorofluoride with ammonium bifluoride 
(note claim 1 ). The ammonium bifluoride as disclosed in Woole '626, NH 4 HF 2 , is 
considered as NH 4 F«HF or a HF-containing compound. The temperature for the 
process of Woole '626 is within the range of about 30°C to about 220°C for producing 
sulfuryl fluoride (note column 2, lines 16-18). The upper limit is well within the claimed 
range of "at lest150°C". 

The process of Woole '626 anticipates the claimed process. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
'931 or Braun '199, either one in view of Bisignani et al (3,320,030). 

WO '931 or Braun '199 discloses a process as stated in the above rejection. 

In WO '931 or Braun '199, a two-step method is disclosed for producing sulfuryl 
fluoride. In the first step, sulfuryl chloride fluoride is produced and in the second step, 
sulfuryl chloride fluoride is converted to sulfuryl fluoride. This fairly suggests that only 
sulfuryl chloride fluoride is the desired reactant for the second step and one of ordinary 
skill in the art would optimize the amount of sulfuryl chloride fluoride in the reactants to 
obtain the desired product. 

WO '931 or Braun '199 does not disclose the specific conditions for the process, 
such as temperature and pressure, etc. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to optimize the process 
conditions through routine experimentation. 

Since the starting material in WO '931 or Braun '199 is sulfuryl chloride, it should 
be substantially devoid of chlorine and hydrogen chloride as required in the instant 
claims. It should be HCI would be a by-product in the reaction between the sulfuryl 
chlorofluoride and HF, therefore, the presence of HCI in the reactants should be 
minimized to push the reaction toward making the products. WO '931 or Braun '199 
also teaches that the easy expulsion of HCI gas is desirable (note WO '931, middle 
paragraph on page 4 or Braun '199, column 3, lines 3-5). 
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WO '931 or Braun '199 teaches that it is advantages to carry out the regeneration 
in an autoclave or pressurized vessel with the addition of HF at an elevated temperature 
ranging from 80 to 120°C, for example (note page 2, second full paragraph of WO '931 
or paragraph bridging column 1-2 of Braun '199, emphasis added). It should be noted 
that the teaching of WO '931 or Braun '199 should not be limited to the exemplified 
temperature. Furthermore, since the process can be carried out under pressure, it 
would have been obvious to one skilled in the art to optimize the temperature and 
pressure in the process of to sufficiently form sulfuryl fluoride. 

When the sulfuryl fluoride is produced by the two-step process as mentioned in 
the above rejection, it would have been obvious to one of ordinary skill in the art to 
optimize the temperature and pressure for each individual step in order to produce 
sulfuryl chloride fluoride in the first step and sulfuryl fluoride in the second step. 

The difference is WO '931 or Braun '199 does not disclose the use of a catalyst. 

Bisignani '030 discloses a process for producing sulfuryl fluoride and or sulfuryl 
chlorofluoride by reacting HF, chlorine and sulfur dioxide (note claim 1 and the chemical 
equation in column 1 ). Bisignani '030 teaches that the presence of a solid catalytic 
material comprising a major weight proportion of activated carbon can help promote the 
reaction (note claim 1 ). Bisignani '030 can be applied to teach that in order to minimize 
difficulties in the product recovery system, which might arise out of the presence of 
excess chlorine, an excess of chlorine over theory is not desirable (note column 3, lines 
56-61 ). This fairly teaches that unless chlorine is required for the reaction, its presence 
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in the product is not desired and one skilled in the art would optimize the process 
condition in order to minimize the presence of chlorine in the final product. 

Bisignani '030 can also be applied to teach the known and convention 
temperature range of 175-325°C for producing sulfuryl fluoride (note column 4, lines 8- 
15) and pressure range of 2-20 psig (note column 4, lines 58-62). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to carry out the process of WO '931 or Braun '199 in the presence 
of a catalyst as suggested by Bisignani '030 because such catalyst is known and 
conventional in the art to promote an analogous process. 

Claims 1-7, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woole '626 in view of Bisignani '030. 

For the amount of sulfuryl chlorofluoride in the precursors, since Woole '626 
discloses sulfuryl chlorofluoride is a suitable reactant for producing sulfuryl fluoride, it 
would have been obvious to one of ordinary skill in the art to use solely sulfuryl 
chlorofluoride as the reactant. 

For claims 6-7, note the reasons as stated above. 

Woole '626 does not disclose the use of a catalyst. 

Bisignani '030 is applied as stated above to teach the use of a catalyst to 
promote the production of sulfuryl fluoride. 
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Applicant's arguments filed February 19, 2007 have been fully considered but 
they are not persuasive. 

Applicants argue that Braun '199 discloses that the temperature is from 80 to 
120°C, there is no suggestion to have a higher temperature over 120°C, let alone 150°C 
as is required by Applicants' claimed invention. 

As stated in the above rejection, the range of 80 to 120°C is disclosed in Braun 
'199 as an "example", not an inclusive range. Furthermore, it would have been obvious 
to one skilled in the art to use higher or lower temperature than the disclosed range 
dependent upon the pressure used in the process to effectively produce the desired 
sulfuryl fluoride. It should also be noted that the temperature for the regeneration can 
be from -20 to 200°C (note Braun '199, claim 6). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ngoc-Yen M. Nguyen whose telephone number is (571) 

272- 1356. The examiner is currently on a Part time schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ngoc-Yen Mf. Nguyen 
Primary Examiner 
Art Unit 1754 
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